•Original research article• Background: The incidence of the aggressive behavior is higher among the patients with severe mental disorder such as schizophrenia than the general population. The study of factors related to aggressive behavior has great meaning in designing prevention and intervention methods with this population of patients. Aims: To understand the characteristics of assaultive behavior of male patients with schizophrenia who have been hospitalized. Methods: Using a continuous sampling method, data from 75 male inpatients with a diagnosis of schizophrenia was collected at the psychiatric unit of Central South University Second Xiangya Hospital (Changsha, China) from August 2015 to February 2016.On the third day after hospitalization participants were given a general questionnaire as well as being assessed using the modified overt aggression scale (MOAS), historical clinical risk management-20 (HCR-20) questionnaire, hare psychopathic checklist-revised (PCL-R), and positive and negative syndrome scale (PANSS).Based on results of the MOAS participants were group into an 'aggressive behavior' group (39 cases) and 'non-aggressive behavior' group (36 cases). The differences in socio-demographic characteristics and scores on the other evaluation tools were then compared between these two groups. Results: Participants in the 'aggressive behavior' group had significantly different scores in the HCR-20 in the H1 (past violence events), H2 (violent events when young), H10 (disobedience in the past), and C4 (impulsiveness) sections; as well in the anti-social section of PCL-R; and significantly higher PANSS scores in the positive symptom, depressive symptoms and paranoid symptom sections than those in the 'nonaggressive behavior' group. Conclusions: A combination of adverse and traumatic life events such as a history of violence, vulnerabilities in ones personality (e.g. impulsive or antisocial tendencies) and psychopathology of current illness (e.g. significant anxiety and depressive symptoms) contribute to aggressive behavior in male inpatients with schizophrenia. Our results contribute to the literature that will hopefully aid in ensuring patient and staff safety, as well as providing more information in working with this vulnerable population.
Introduction
Aggressive behavior in patients with psychological disorders has always been an important issue in clinical psychiatric work because of the high incidence rate and adverse consequences. [1, 2] Understanding factors related to aggressive behaviors in inpatients with mental
• 281 • disorders could aid in the evaluation, prevention, and early intervention in those cases where risk of aggressive behavior is high. There is a higher incidence of aggressive behaviors in those patients who have been diagnosed with schizophrenia [3, 4, 5] and in addition, being male has been shown to be a risk factor for aggressive behavior in patients with mental disorders. [1, 2, 6, 7] Within this context, the current study seeks to better understand psychosocial and clinical factors related to aggressive behavior in hospitalized male patients with schizophrenia. The national mental health law of China provides for the involuntary hospitalization of those individuals with severe mental illness when there a high risk (or actual behaviors) of harm to self or others. Therefore, in addition to the tools measuring aggressive behaviors and tendencies, we also used this legal definition into account when considering the concept of "aggression". Figure 1 shows the recruitment of study participants. This study used a continuous sampling method to select male inpatients with schizophrenia admitted to the psychiatric unit of the Second Xiangya Hospital of Central South University (Changsha, China) from August 2015 to February 2016. The inclusion criteria were the following: (a) meeting the diagnostic criteria for schizophrenia according to the tenth edition of the international classification of diseases (ICD-10); (b) aged 17 to 60; (c) had normal intelligence, able to communicate with the researchers; (d) informed consent was obtained from patients and their families. The exclusion criteria were the following: a) comorbidity with other mental disorders; b) comorbidity with severe somatic diseases or neurological diseases.
Participants and Methods

Study participants
There were a total of 84 cases collected based on the inclusion and exclusion criteria. Written informed consent was obtained from all patients in this study and their family members, and this study was approved by the ethics committee of the Second Xiangya Hospital. After removing 9 incomplete cases the final number of cases was 75 (a participation rate of 89%). These 75 cases were divided into the "aggressive behavior" group (36 cases) and the "non-aggressive behavior" group (39 cases) according to their scores on each item of the modified overt aggression scales (MOAS). In the MOAS, a score of 0 on each of the items, a score of 0 in the total weighted score, or having a score of 1 or more on the 'verbal threat' section of the test were classified as being in the "non-aggressive behavior" group. Those participants receiving a score of 1 or more on test section related to aggression against possessions, self or others were considered as part of the "aggressive behavior" group.
Measurement tools
2.3.1 Self-administered general information questionnaire a) Demographic information was collected including the following: age, marital status, education level, history of illness, frequency of past hospitalizations frequency; b) In addition, additional information about the family environment was collected including: early unhealthy family environment, family history of crime, situations involving alcohol or other substance abuse by parents, etc.
Historical clinical risk management-20 (HCR-20)
The HCR-20 contains 20 items: historical factors (10 items), clinical manifestations (5 items), and future risk management (5 items). These 3 aspects involve a comprehensive assessment on the risk of violence in patients with mental disorders. Numerous studies, in both China and elsewhere, demonstrate that the HCR-20 has good reliability and validity. [8, 9, 10] This study took the scores in each item of HCR-20 as evaluation indicators (excluding H6 severe mental disorders and H7 mental illness). For each item on the scale there are three possible choices "not present", "possibly present" and "definitely present", represented as 0, 1, and 2, respectively.
Psychopathy checklist-revised (PCL-R)
The PCL-R is a scale used to evaluate mental illness as part of the HCR-20 evaluation. PCL-R has been revised by researchers in China, and its reliability and validity have been verified. [11] This scale includes 20 items. Each section had a choice of 'none', 'possible or not serious', and 'definite' (i.e 3 selections, scored as 0, 1, and 2, respectively). The scale is divided into four factors including interpersonal factors, emotional factors, lifestyle factors, and antisocial factors, with items 11 and 17 not counted on any factor. [12] Each factor score is the total score of the items contained in that section. In this study, we used the factor scores on the scale as evaluation indexes.
Modified Overt Aggression Scale (MOAS)
MOAS is a widely used assessment tool for violent behavior. Xie introduced the MOAS into China and tested the consistency of its raters. [13] MOAS assesses frequency and intensity of aggressive behavior of individuals with mental disorders over the past week. The scale has 4 parts: verbal aggression, aggression against objects, aggression against oneself, and physical aggression against others. Each part of the scale is divided into five levels according to the severity of the aggressive behavior, (e.g. score of 0 equals 'no aggression' whereas a score of 4 equals the 'maximum' level of aggression). In this study, the MOAS scores were used as the basis for whether or not the participant was classified as being in the "aggressive-behavior" group.
Positive and Negative Syndrome Scale (PANSS)
The positive and negative syndrome scale (PANSS) is an assessment tool that is used to assess the presence of psychiatric symptoms in patients with schizophrenia and the severity of each symptom. PANSS is comprised of the positive symptom scale (7 items), negative symptom scale (7 items), general psychopathology scale, and supplemental items (3 items), in total 33 items. These 33 items can also be divided into groups according to the symptoms: (a) lack of response, (b) disturbed thinking, (c) activation syndrome, (d) paranoia, (e) depression, and (f) aggression. This study mainly used the scale score and the symptom score as assessment indicators. Each item on the scale ranges from 1 to 7 based on the frequency and severity of the symptom. The scores for the scale and symptoms were the total score of all included items in those sections.
Data Entry and Analysis
Data collection was completed by one researcher. All evaluations were completed within 3 days after the participant was hospitalized. Data for the history scale of the HCR-20 and the evaluation period measured by the MOAS and PANSS were the recent week before patients' hospitalization. The scope of the remaining evaluations was any point during the patient's life. Sources of evaluation data included patients, the patients' family members, interviews with the presiding doctor and patients' medical records.
Statistical analysis
SPSS version 19.0 statistical software was used to perform data analysis. The socio-demographic information and each assessment tool's total score and the factor score were described statistically using the mean, standard deviation, constituent ratio, and frequency. t-test, chi-square test, and Mann-Whitney U test were used to test for statistical differences in sociodemographic information and each assessment tool's total score and factor score between the "aggressive behavior" and "non-aggressive behavior" groups. Any factors of significant difference were put into logistic regression to confirm major risk factors after the use of univariate analysis.
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Results
Comparison of general demographic data and
unhealthy family environment factors between the aggressive and non-aggressive groups As shown in table 1, there was no statistical difference between the groups in socio-demographic factors such as age, history of illness, marital status, and educational level. There was no significant difference in any item asking about unhealthy family environment factors between the two groups.
Comparison of the HCR-20 scores between the
"aggressive behavior" and "non-aggressive behavior" groups As shown in table 2, the items that had a significantly higher score in the "aggressive behavior" group than the "non-aggressive behavior" group were: H1 (previous violent event) (mean(sd)=1. 13 
Comparison of the PCL-R scores between the
"aggressive behavior" and "non-aggressive behavior" groups As shown in table 3, the factor with the highest score (as well as being statistically significant) was the antisocial factor (mean(sd)=1.46 (1.47) v. 0.53 (0.94), Z=-3.40, p=0.001). There was no significant difference between the 2 groups in the other factors on this measure.
Comparison of the PANSS scores between the
"aggressive behavior" and "non-aggressive behavior" groups As shown in table 4, the factors with higher (as well as significantly different) scores in the "aggressive behavior " group were the following: activation 
Discussion 4.1 Main findings
The results of this study did not find that unhealthy family environment or socio-demographic factors such as age, marital status, educational level, and history of illness were related to the aggressive behavior male inpatients with schizophrenia. Previous studies have shown that past violent behavior was the most important and stable risk factor in predicting hospitalization and aggressive behavior from individuals with various mental disorders in the community. [4, 7, 14] The results of this study also lend evidence to this conclusion. This study shows that participants were prone to having conflict with the medical staff and the other patients followed by the occurrence of aggressive behaviors if they had previously attempted running away or quarreled with staff. The results are similar to the overall general clinical experience.
In terms of personality, inpatients with antisocial personality traits were prone to having aggressive behaviors. There are studies that show patients with schizophrenia with comorbid antisocial personality disorder had more brain damage (such as reduced volume of the thalamus) than patients with schizophrenia who have only mild antisocial tendencies. This brain damage can impact the transmission of sensory information and the ability to control impulses and behavior, [15] which may lead to increased display of aggressive behaviors. The manifestation of symptoms in participants who displayed aggressive behaviors was different than those participants who did not display aggressive behaviors. [16] In general, hallucinations and delusions were thought to be major factors that influencing the occurrence of the aggressive behavior in schizophrenia. [16] However, this study did not find a strong correlation between positive psychotic symptoms and aggressive behavior. Some scholars believe that symptoms such as anxiety, depression, agitation, tension, and anger manifesting in the context of hallucinations and delusions were the key reasons for aggressive behavior in patients with psychosis. [18] Other psychiatric symptoms related to aggressive behaviors in participants were paranoia, activation syndrome, and impulsiveness, a finding which is consistent with previous studies. [16, 19, 20] 
Limitations
This study had the following limitations: (a) previous studies had shown that there was gender differences in aggressive behavior when examining individuals with mental disorders, however, this study did not include female participants. Therefore there was no comparison between genders. (b) There was also a limitation in terms of disorders examined in this study. All the participants in this study had a diagnosis of schizophrenia and patients with other mental disorders (including those who had schizophrenia but also comorbid anxiety, depression or mental retardation) were excluded. (c) All participants of this study came from the same psychiatric unit of our general hospital. Further studies should include a more diverse sample including data from patients with schizophrenia in general hospitals, psychiatric hospitals, and forensic hospitals. (d) In this psychiatric unit, patients with a comorbid substance use disorder are relatively rare. Given this study's small sample size, it could be hard to detect the relationship between aggressive behavior and comorbid substance abuse. (e) 'Aggressive behavior' or risk of aggressive behavior was one of the criteria for involuntary admission, however there was no exploration of the correlation between involuntary admission and aggressive behavior. (f) This study was cross-sectional only, there was no further follow up with patients afterwards, therefore the predictive validity of factors we found related to aggressive behavior could not be verified in relation to actual violence in the future.
Implication
At present, there are quite a few studies (both in China and abroad) that explore the characteristics of aggressive behavior in hospitalized individuals with mental disorders. In general, it was believed that aggressive behavior could be predicted using factors such as socio-demographic characteristics or clinical manifestations. [3, 6] However, the situation in China is different than in many places around the world in terms resources, provision of care and legal priorities, therefore research published abroad may not always apply in our local context. [21] Previous research published in China on this topic mostly explored patients' sociodemographic characteristics, substance abuse, family environment, personality traits, or clinical pathology. [6] However, these factors were not comprehensive enough.
In view of the results of our study, the following factors should be considered when evaluating male inpatients with schizophrenia for aggressive behavior: (a) close attention should be paid to patients with aggressive history of violent or antisocial behavior; (b) individuals with mental disorders associated with antisocial traits may be prone to aggressive behavior. Additionally, previous studies have suggested that having schizophrenia with comorbid borderline personality disorder may also increase the risk of aggression in patients with mental disorders. [22] Therefore, performing a comprehensive personality assessment when patients with mental disorders are hospitalized is necessary. (c) Clinical symptoms (as measured using PANSS) had a higher correlation with aggressive behavior than did other demographic factors.
[23] Therefore, clinical symptoms should also be taken into account when evaluating how at risk for aggression an individual may be. Furthermore, anxiety and depressive symptoms should be considered in the evaluation process, not merely positive psychotic symptoms.
Factors influencing aggressive behavior among this population are complex and diverse. This study provides data on factors associated with aggressive behavior in male inpatients with a diagnosis of schizophrenia in hopes of improving safety and psychiatric service. 
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